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The utility of mutagenicity tests in identifying chemical carcino-
gens and the subsequent removal of these compounds from products to
which humans are exposed can be illustrated by several historical ex-
amples.  These would include the food preservatives 2-(2-furyl)-3-
(S-nitrofuryl)acrylamide (AF-2), which was extensively used in Japan,
the flame retardant chemical tris(2,3~dibromopropyl)phosphate, which
was widely used in children's sleepwear in the United States, and the
hair dye ingredient 2,4-diaminoanisole.  The fact that simple muta-
genicity tests correctly predicted the carcinogenic potential of these
chemicals adds to our confidence that correctly interpreted muta-
genicity data can assist us in identifying environmental carcinogens.
The most widely used of the mutagenicity assays is the Salmonella
plate incorporation test, commonly known as the Ames test.  In this
assay, a chemical is tested for its ability to induce mutations in
different strains of a bacterium (Salmonella typhimurium)-  Most
chemical carcinogens and mutagens do not interact directly with DNA.
They require alteration by enzymes in order to become activated.  This
process of "metabolic activation" cannot usually be accomplished by
enzymes present in bacteria. Therefore, in the Salmonella test, an
extract of mammalian liver (usually from the rat) is added to provide
the enzymes necessary for metabolic activation.
Many mutagenic test systems other than $_• typhimurium have been
used to test chemicals (see review by Hollstein and McCann, 1979).  In
the discussion that follows, however, most of the studies discussed
involve £. typhimurium. Mutagenicity assays have also been used to
investigate the interactions between chemicals. This has resulted in
the discovery of both comutagens, which enhance mutagenic activity of
other chemicals, and inhibitors of mutagenesis.  The knowledge that a
chemical is a comutagen or an inhibitor of mutagenesis can provide us
with a useful tool for investigating the metabolic fate and genetic
interactions of chemicals. Modification of mutagenic activity, par-
ticularly as determined in in vitro test systems, frequently has no
relevance to in vivo effects. Specific in vitro effects of modifiers
of mutagenesis, such as inhibition of a particular metabolizing enzyme,
for example, may not operate or may even have the opposite effect in
living organisms. However, where modification of mutagenesis is ob-
served, the mechanism should be elucidated.
MUTAGENS RESULTING FROM COOKING OF FOODS
Benzofajpyrene and Other Polynuclear Aromatic Hydrocarbons
Almost 20 years ago Lijinsky and Shubik (1964) and Seppilli and
Sforzolini (1963) reported that beef grilled over a gas or charcoal
fire contained a variety of polycyclic aromatic hydrocarbons (PAHfs).
Benzo[ajpyrene was found in charcoal-broiled steak in levels up to 8
Ug/kg (Lijinsky and Shubik, 1964). The source of the PAH's resulting

